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ABSTRACT 
THE EFFECTS OF MENTAL IMAGERY ON 
FREE THROW SHOOTING 
LORI A. ANSBACH 
DEPARTMENT OF PHYSICAL EDUCATION AND SPORT 
STATE UNIVERSITY OF NEW YORK 
COLLEGE AT BROCKPORT, 1989 
DR. DANIEL SMITH, ADVISER 
The purpose of this study was to investigate the effects of 
mental imagery on free thaw performance. The investigator used a 
pretest-posttest randomized group design consisting of three treatment 
and a control group. A total of 120 subjects were randomly 
assigned four groups.. Subjects received either (1) mental practice, 
(2) physical practice, (3) a combination of mental and physical 
, or (4) no practice. The study was conducted over a period 
contact sessions lasting approximately twenty minutes each. 
izing the analysis of multiple comparisons for ANCOVA, results 
that the mental imagery group did improve their free 
throw shooting, although was not statistically significant. 
However, the combination of physical and mental practice proved to be 
statistically significant when compared to the control group. 
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CHAPTER 1 
INTRODUCTION 
our world has become extremely competitive. No longer 
are people settling for mediocrity. Everyone is looking for 
an edge, i.e., a piece of knowledge that will make them just 
a little better than the rest. No where else is this more 
evident than in the realm of sports. A great deal of money, 
effort, and time is put into sport research each year. 
Investigators are trying to find answers to the many 
questions of athletes, coaches and teachers. In the past, 
the majority of research in the physical education and sport 
field has primarily involved the body. Until recently the 
mind did not receive much attention. Now, researchers are 
beginning to recognize the importance of the mind in sport. 
The field of sport psychology has addressed numerous issues 
concerning this role. While biomechanics, motor learning, 
physiology, kinesiology and motor development have attempted 
to answer how the body affects performance, sport 
psychologists are concerned with how the mind affects 
performance. One topic in the area of sport psychology that 
has generated a great deal of attention is mental practice. 
Mental practice is defined as the rehearsal of a motor skill 
1 
in the absence of any gross muscular movements (Richardson, 
1967). In the past fifty years, there have been more than 
100 research studies involving mental practice (Feltz & 
Landers, 1983). The majority of these studies address the 
effects of mental practice on motor skill performance. With 
this number of studies, it would appear that the questions 
involving ment.al practice would have been answered by now, 
but the results have been rather inconsistent. There are a 
number of studies that support the idea that mental practice 
enhances motor skill performance but there are also some 
that disagree. Although the results are not clear, it is 
suggested that mental practice improves motor skill 
performance sc>mewhat better than no practice at all (Feltz & 
Landers, 1983). Mental practice includes a wide variety of 
procedures such as watching a film, reading a description or 
listening to t:apes, but in most studies mental practice 
typically invc>lves imagery (Weinberg, 1982). Imagery is 
defined as a psychological activity which evokes the 
physical characteristics in the absence of any object 
(Denis, 1985) .. Imaging or visualizing oneself actually 
performing a skill is presumed to enhance skill development. 
It is suggested that this cognitive process will provide the 
learner with additional insight and confidence about their 
performance. Imagery in sport has been used in two ways, 
viz, (1) to hE~lp athletes acquire or practice motor skills 
2 
and (2) to rehearse the strategies to be followed in a 
particular contest (Martens, 1987). When mental practice is 
used to improve motor skill performance, it is usually used 
in combination with physical practice. 
The effects of imagery on motor skill performance are 
not yet fully understood. There are many questions that 
need to be answered. It is thought, by some sport 
psychologist, that mental practice will enhance motor skill 
performance but the results are too inconsistent to draw any 
decisive conclusions. Imagery.may, one day, play a 
significant role in sport, but presently there are more 
questions than answers. 
PURPOSE 
In this investigation, subjects were randomly assigned 
to one of four treatment groups involving either mental 
practice, physical practice, a combination of the two or a 
control group. A pretest and posttest was used to measure 
factors of improvement for each group. The purpose of the 
investigation was to determine if there was any significant 
difference in improvement between groups, specifically the 
mental practice group and the control group. 
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RATIONALE 
Imagery has been used frequently among elite athletes 
such as Dwight Stone, an Olympic high-jumper and Dick 
Fosbury, the innovator of the Fosbury Flop (Burhans, Richman 
and Bergey, 1988). Other professional athletes in the 
world of golf, tennis and skiing have been known to use 
imagery to improve performance (Smith, 1987). The use of 
imagery has not been limited to professional sports; 
athletes of all levels have used it. Although imagery 
has been suggested to somewhat improve performance, results 
are too inconsistent to reasonably guarantee experimental 
success in motor skill performance (Wollman, 1986) . Many 
coaches and athletes claim that mental imagery does improve 
performance but does it really? The purpose of this study 
was to examine the effects of mental imagery on motor skill 
performance. In the past, research results on the effects 
of mental imaging on motor skill performance have been far 
from clear. The results have been rather inconsistent 
because many of these studies contained methodological 
problems. One major flaw in a majority of the studies was 
sample size, i.e., researchers failed to use enough subjects 
(Paivio, 1985). Another important factor contributing to 
inconsistent results was subject mortality. In the past, 
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too many subjects had to be eliminated from results because 
they decided to withdraw from the study. What is needed now 
is a sound methodological study with a large sample size and 
low mortality. The present study was designed specifically 
with these two methodological factors in mind. To ensure a 
large sample size and low subject mortality, this 
investigation utilized 120 subjects drawn from college level 
physical education activity classes. 
Imagery is presumed to enhance mot:or skill performance 
but more studies that use sound methodological procedures 
are needed to guarantee reliability. F~esearchers, coaches 
and athletes believe imagery may improvre performance but 
additional experimenatal designs are needed before actual 
predictions can be attempted. 
HYPOTHESIS 
The present study was conducted over a period of five 
contact session. Subjects (120) were randomly assigned to 
one of four experimental groups: 
1. Mental Practice (MP) 
2. Physical Practice (PP) 
3. Mental Practice and Physical Practice (MP+PP) 
5 
4. Control (C) 
Mental practice consisted of a combination of relaxation and 
imagery. Physical practice included shooting 20 consecutive 
free throws. The control group watched a basketball game 
on tape. The motor skill chosen for this study was free 
throw shooting. A pretest and posttest was given to 
determine the improvement factor for each group. 
Based on the review of literature and previous studies, the 
following hypothesis was formulated. 
HYPOTHESIS: 
The amount of improvement for the mental imagery subjects 
will be greater than the amount of improvement for the control 
subjects. 
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DELIMITATIONS 
As a result of the age grouping and college-drawn sample of 
subjects, results may not be generalizable to the general 
population. Conclusions concerning mental imagery and motor 
skill performance are limited to the specific population 
involved in college level physical education activity 
classes. Since the amount of practice provided in this 
experiment was limited to five contact sessions, the results 
may not be generalized to include the performance of tasks 
where more than five days of practice are provided. In 
addition, results may not be generalized to any motor skill 
other than free throw shooting. 
LIMITATIONS 
1. Subject sampling was limited to P.E. activity 
classes~ 
2. There were only five contact sessions with subjects. 
3. The outside imagery of subjects cannot be controlled. 
4. The number of free throws performed in this study was 
limited to 20. 
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5 .. Imagery ability of subjects was not taken into 
account in this study. 
6 .. Subject ability levels were not considered in this 
study. 
7. Imagery training for subjects was very brief. 
8. Subject motivation for imagery cannot be measured. 
DEFINITIONS 
MENTAL IMAGERY: 
(1) All those quasi-sensory or quasi-perceptual experiences 
of which (2) we are self-consciously aware, and which (3) 
exist for us in the absence of those stimulus conditions 
that are known to produce their genuine sensory or 
perceptual counterparts, and which (4) may be expected to 
have different consequences from their sensory or perceptual 
counterparts (Richardson, 1969, p. 2-3). 
MEMORY I~GERY: Is the voluntary imagery of events that 
occur in everyday life. 
PROGRESSIVE RELAXATION: Is a relaxation process that 
involves the tensing and relaxing of various muscle groups 
8 
in the body. It is a process that is designed to train 
individuals how to relax. Individuals are able to focus on 
muscle tension and relaxation and differentiate between the 
two. 
INTERNAL IMAGERY: A first person perspective as if you are 
actually performing the specific task. 
EXTERNAL IMAGERY: A third person perspective as if you were 
watching a film or video of a previous performance. 
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HISTORY 
CHAPTER 2 
REVIEW OF LITERATURE 
Imagery has not always been looked upon as a useful 
tool to improve performance. Quite often it was regarded as 
shameful and wrong. For example, in the Old Testament, 
imagery was related to evil and the devil (Wolpin, Shorr, 
Krueger, 1986). Prior to the behaviorist revolution, 
imagery was viewed as an irrational pursuit of mystic 
powers. In the late nineteenth century, when European 
psychologists started using imagery in their therapy, 
techniques on imagery slowly became more acceptable. 
Probably the first European to incorporate imagery in 
psychotherapy was Janet (Sheikh & Jordon, 1983). 
During the first half of the twentieth century, after 
the early European Pioneers in imagery were gone, the 
interest in imagery greatly diminished. Imagery was 
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relatively a dormant subject until the 1960's. During this 
time numerous sub-disciplines in psychology began to be 
explored (Smith, 1987). All of this attention on the 
interelated disciplines of psychology helped imagery to once 
again be a topic of interest. At this point imagery began 
to receive quite a bit of attention from the sub-discipline 
areas of psychology. One of these areas, known as sport 
psychology, was particularly interested in imagery. The 
number of imagery studies related to motor skill performance 
in sport increased drastically.. Numerous experiments were 
conducted involving a variety of imagery procedures on many 
different motor tasks. Although a majority of the research 
on imagery in sport was conducted during the 1960's and 
1970's, there were several experiments performed much 
earlier in the century when imagery was a topic of little 
concern (Feltz & Landers, 1983). 
The role of imagery in general psychology and sport 
psychology is a significant one. Researchers are beginning 
to realize the value of it in all aspects of life. 
THEORY 
The specific area of imagery that is probably least 
understood is how imagery affects behavior. Theorist have 
attempted to explain how imagery affects behavior but it has 
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been extremely difficult because very little research has 
been done in this area. Presently, there are two major 
classes of explanation. The first is called the 
psychoneuromuscular theory. This explanation claims imagery 
excites neuromuscular units enough to cause kinesthetic 
images of the actual movement (Denis, 1985). The imagined 
events cause a change at the synapse in the central 
nervous system. This alteration produces a more efficient 
motor performance. Easier conductivity may occur for three 
reasons. First, lower level nodes are primed; second, the 
synapse becomes more plastic; or third, because an assembly 
of cells facilitates the conductivity. Several studies have 
supported the theory that imagery is related to small 
muscular contractions (Jacobson, 1932; Arnold, 1946; 
Eccles, 1958; Shaw, 1940). Feltz and Landers (1983) claim 
that this psychoneuromuscular theory is not an accurate 
explanation for how imagery affects behavior. They argue 
that minute innervations connected with mental imagery are 
not muscle specific but rather general throughout the body. 
An alternative explanation to the psychoneuromuscular 
theory is the symbolic perceptual theory. The symbolic 
perceptual theory claims that behavior change related to 
mental imagery is a factor of the cognitive elements of the 
task. Therefore, effectiveness of imagery is dependent upon 
the amount of cognitive demands a task has (Denis, 1985). 
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In this perspective, mental imagery allows the individual to 
gain additional cognitive insight which could help them in 
their performance. The symbolic perceptual theory is 
supported by numerous research studies. Ryan and Simmons 
(1981) demonstrated that a motor skill high in cognitive 
demand improved significantly with imagery while a motor 
skill low in cognitive demand did not. Another study 
conducted by Kohl and Roenker (1980) demonstrated that 
bilateral transfer occurred when the task was performed with 
only one limb during imagery .. The symbolic perception 
theory is growing in support (Minas, 1978; Ryan & Simon, 
1981; Kohl & Roenker, 1980; Feltz & Landers, 1983). 
The psychoneuromuscular theory and the symbolic 
perceptual theory are the two major explanations for how 
mental imagery affects behavior. Both theories have been 
supported as well as refuted in the literature. At this 
point the majority of the research supports the symbolic 
perception theory but there are many cases where mental 
imagery has improved skill performance low in cognitive 
demand. Some explanation must be made for these cases. 
Another theory, that is not only related to imagery but to 
all scientific research involving human performance, is 
called the Hawthorne Effect. The Hawthorne Effect involves 
subject motivation and perceived special attention. 
The Hawthorne Effect is believed to occur when a 
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subject's performance improves simply be~cause they are given 
special attention (Mackay, 1981; Thomas & Nelson, 1985). 
By changing the environment or giving special attention to a 
group, subjects may increase motivation which in turn may 
increase performance (Carron, 1978). If a subject believes 
that they are special or part of a special group, their 
performance may improve simply because 1they are more 
motivated to do so. Because imagery i~volves the mind, the 
Hawthorne Effect may play a significant role in performance. 
Threfore, when designing an experimental study using 
imagery, it is important to consider the Hawthorne Effect. 
The Hawthorne Effect can be minimized if the researcher is 
careful not to favor or give one group more attention than 
another. By treating each group equally, the researcher 
will minimize the Hawthorne Effect and thus increase 
internal validity. 
At the present time, there is no single theory that can 
explain all the effects of imagery on motor skill 
performance. The two most acceptable explanations of how 
imagery affects performance is the psychoneuromuscular 
theory and the symbolic perception theory. Both are well 
supported in the literature. Although the symbolic 
perception theory is generally more accepted, results are 
simply too inconsistent to rule out the psychoneuromuscular 
theory. However, imagery seems to have some facilitating 
14 
effect on the synapses in the nervous system. 
COMPLETED RESEARCH STUDIES 
Since the 1930's, there have been over 100 research 
studies on mental practice (Feltz and Landers, 1983). A 
majority of these researchers looked specifically at the effects 
of mental practice on motor skill performance. There have 
been three major reviews that have examined the existing 
research in an attempt to develop conclusions related to 
mental practice. The first review by .Richardson (1967) 
concluded that mental practice procedures are associated 
with improved task performance (Richardson, 1967) . 
Richardson (1967) reviewed twenty studies and found eleven 
of them to have statistically significant positive findings 
with seven others showing a positive trend. In a second 
review by Corbin (1972), the researcher was more hesitant to 
conclude mental practice would enhance motor skill 
performance. Corbin (1972) found the 56 studies he reviewed 
to be too inconclusive to predict facilitation of motor 
skill performance with mental practice. Corbin (1972) 
stated that "a careful perusal of the literature raises more 
questions than it answers" (p. 115). These two major 
15 
research reviews by Richardson (1967) and Corbin (1972) on 
mental practice provided contradictory conclusions. 
Richardson (1967) believed that mental practice enhanced 
motor skill performance while Corbin (1972) claimed the 
studies were too inconclusive to make predictions. 
In 1983, Feltz and Landers conducted a third review 
examining 144 mental practice studies using the meta-analysis 
approach, which examines the amount of differences between 
treatments as well as the probability of obtaining such 
differences (Feltz & Landers, .1983). During their analysis, 
they found that only 50% of the studies showed statistical 
significance; but following a meta-analysis, they concluded 
that mental practice influences performance somewhat better 
than no practice at all. The three major reviews by 
Richardson (1967), Corbin (1972) and Feltz & Landers (1983) 
provided contradictory conclusions about the effects of 
mental practice on motor skill performance. Although the 
results are inconsistent, a majority of the studies seem to 
support the premise that mental practice wil enhance motor 
skill performance. In the following explanation, an attempt 
to analyze and summarize the existing research on mental 
imagery is made. 
One of the earliest research studies on mental practice 
that showed a significant difference in improvement with 
mental practice was conducted by Twining (1949). A group of 
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thiry-six college men were randomly assigned to one of three 
treatment groups, viz, physical practice, mental practice and a 
control group. The motor skill task presented was a ring 
toss and the study was conducted over a period of twenty-two 
days. Subjects who received no practice showed no 
significant improvement while the physical practice group 
improved 137 percent and the mental practice group improved 
36 percent. Both the physical and mental groups showed 
statistically significant improvement when compared to the 
control group (Twining, 1949)~ 
In a more recent study involving forty-two students 
enrolled in self-defense classes, the combination of 
relaxation and mental imagery produced signigicantly better 
results on a karate skill than a control group which 
received no practice. Mental practice was found to 
facilitate motor skill performance to a statistically 
significant degree in many studies (Ryan & Simons, 1982; 
Zecker, 1982; ~cBride & Rothstein, 1979; White, Ashton & 
Lewis, 1979; Mendoza & Wichman, 1978; Egstrom, 1964; 
Corbin, 1972). In the past, a number of mental imagery 
studies have utilized the free throw because of its 
accessibility, familiarity with students and measurement. 
Free throw shooting is an objective measure, there is no 
quality or subjective aspect to it. Either the ball goes in 
the basket or it does not. Meyers, Schleser and Okwumabua 
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(1982) found the combination of relaxation and mental 
imagery to improve overall basketball performance, including 
free throw shooting in two college women basketball players. 
In a case study by Meyers & Schleser (1980) the application 
of a cognitive imagery strategy with a college varsity 
basketball player was found to significantly improve the 
athletes' overall ability including points per game, 
shooting percentage and free throw accuracy. 
In a well documented study conducted by Clark in 1960, 
144 high school male subjects .participated in a free throw 
task to assess the effects of mental practice on motor skill 
performance. ~rhe subjects were randomly divided into two 
treatment groups, a mental practice group and a physical 
practice group. The study was conducted over a period of 
fourteen school days. A pretest and posttest was given on 
the first and :fourteenth day respectively. During the study, 
the physical practice group was told to shoot five warm-ups 
and 25 shots each day while the mental practice group used 
imagery each day where they imagined shooting five warm-ups 
and 25 shots. Clark (1960), concluded that mental practice 
was almost as effective as physical practice in enhancing 
free throw performance. Similar results were found in a 
previous study conducted by Vandell, Davis, and Clungston 
(1943). 
Although there have been a great number of studies that 
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support the concept of motor skill enhancement with mental 
imagery, there have also been some studies that have not 
demonstrated a significant effect. One current study that 
did not find any statistical difference between a mental 
practice group and a control group was conducted by Watters 
and Bourgon (1988). The thirty college students were 
randomly divided into three goups, i.e., mental practice, no 
practice and physical practice. The motor skill used was a 
combination of a joystick and telegraph key response. The 
researchers, based on the resu~ts from the study, concluded 
that mental practice did not have any affect on the amount 
of time it took to complete the task. Their scores were not 
significantly different from those of the control group. In 
another study involving a basketball shooting drill, the 
researcher found that the combination of relaxation and 
imagery did not significantly effect performance compared to 
a control group. Similar results were recorded in a recent 
mental imagery study involving a frisbee throw (Andre, & 
Means, 1986). Sixty-six male university students 
participated in a research study that analyzed the effects 
of mental imagery on a frisbee accuracy skill. The control 
group met for the same amount of time as the mental practice 
group and watched films on frisbee while~ the other subjects 
received a combination of relaxation and imagery for five 
consecutive nights. A pretest and posttest was conducted on 
19 
the first and fifth night respectively. The results showed 
that there was no significant difference between the mental 
imagery group and the control group (Andre & Means, 1986). 
Other research studies have not been able to show any 
significant difference between a mental practice group and a 
control group (Stebbins, 1967; Corbin, 1967). In a study 
conducted by Corbin in 1967, 120 subjects were randomly 
divided into four treatment groups, viz, control, mental 
practice, physical practice, and a combination of mental and 
physical practice. The researcher used a juggling task in 
his study which was conducted over a period of twenty-one 
days. A pretest and posttest was performed to determine the 
amount of improvement in each treatment group. The results 
from this study demonstrated that mental practice alone did 
not facilitate skill improvement (Corbin, 1967). In 
addition, the researcher determined the combination of 
mental practice and physical practice to be the most 
effective treatment to enhance motor skil performance. 
Corbin's study (1967) is unique in that it includes the 
combination of mental practice and physical practice as one 
of its treatment groups. In past research, there have only 
been a few mental imagery studies that included four 
treatment groups. Many of the studies that have a mental 
practice group, a physical practice group, a control group, 
and a combination of mental and physical practice have all 
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indicated that the most effective treatment was a 
combination of mental and physical pracitice (Denis, 1985; 
Richardson, 1967). They have also indicated that 
alternating physical and mental practice tends to produce 
the greatest amount of improvement in p4erformance. In 
addition to Corbin's study (1967), two other research teams 
have included four treatment groups. McBride and Rothstein 
(1979), using a ball and target skill, found that the 
combination of mental and physical prac·tice was most 
effective. The other study used a swimming skill to assess 
the importance of mental practice. The results from this 
study also indicate that the combination of mental and 
physical practice was most effective .. 
Based on these results and others, it is generally 
assumed that the most effective treatment for motor skill 
performance is a combination of mental and physical 
practice. There has been a great deal of research on mental 
practice. Many-of these studies have found mental practice 
to have a significant effect on motor skill performance 
while others have not been able to claim any significant 
difference. Although the results are inconsistent, it 
appears that mental imagery may enhance motor skill 
performance. 
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INTERNAL VS. EXTERNAL IMAGERY 
There are basically two forms of mental imagery, 
internal and external. During internal imagery the athlete 
visualizes him/herself from hisjher own point of view 
(Burhans et al., 1988). External imagery is characterized 
by a third person perspective (Epstein, 1980). External 
imagery can be analogous to watching one's performance on a 
screen or television (Smith, 1987). There has been great 
debate in the field of mental imagery as to which 
perspective, internal or external, produces the greatest 
impact on performance. Although it appears that internal 
imagery presents a more accurate recreation of performance, 
the results are very inconsistent. The major study that 
supports the internal perspective was conducted by Mayoney 
and Avener (1977). These two researchers found that elite 
gymnasts utilize- internal imagery far more often than 
external imagery. Another study indicated elite skiers also 
favored internal imagery over external (Rotella et al., 
1978). A third study involving elite rifle shooters also 
supported the internal imagery perspective (Rotella et al., 
1978). Each of these three studies pointed out the fact 
that elite performers tend to use the internal perspective 
much more often than the external one. From these results, 
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the researchers derived their conclusion that internal 
imagery was more effective than external imagery. 
The focus on internal imagery is based upon these three 
studies but each one failed to manipulate internal versus 
external imagery. There have only been two major studies 
that compared the effects of internal and external imagery 
on performance. Both of these studies revealed no 
significant differnce between the two perspectives. Epstein 
(1980), in a dart throwing task, found no significant 
difference between the internal and external groups. In a 
more recent study, involving 59 figure skaters, no 
significant difference between the internal and external 
perspectives was found (Mumford & Hall, 1985). There have 
been two other research studies that have indicated no 
difference between the two perspectives. Each of these 
studies is similar to the studies that support the internal 
perspective bec:ause there was no attempt to compare internal 
versus external imagery. one study involved elite 
racquetball players while the other looked at elite 
wrestlers. Both studies found no difference between 
internal and external imagery. Because only two studies 
have attempted to manipulate internal and external imagery 
variables, there is very little evidence to support either 
perspective. Based on the results of the empirical data, 
there is no behavioral evidence that an internal 
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perspective is superior to an external perspective in 
enhancing motor skill perfoprmance (Burhans, 1988). 
Although there is very little experimental evidence to 
support the internal perspective, it is still presumed to be 
the better of the two. In most mental imagery training 
sessions, the internal perspective is favored over the 
external perspective. Many imagery researchers are now 
stating that some skills may benefit more by using internal 
imagery while others may benefit more from using external 
imagery. They are claiming that it may be task related as 
to which imagery technique would have the greatest effect 
(Smith, 1987). For example, individualized sports such as 
gymnastics, figure skating and rifle shooting may benefit 
more from internal imagery because of the kinesthetic and 
proprioceptive feedback, while interactive sports such as 
basketball, tennis an hockey would benefit most from 
external imagery where the visual adaptations are great 
(Mumford & Hall,. 1985). The issue of internal versus 
external imagery is far from being solved. There are still 
many questions that need to be answered and it is hoped that 
through more research the answers will be found. 
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VIVIDNESS AND CONTROLLABILITY OF IMAGES 
Another important aspect of imagery is the ability to 
create vivid and controllable images. Corbin (1972) states 
that imagery is most effective when the images are both 
vivid and under control. When conducting imagery sessions 
it is most effective to have the students trained 
extensively in imaging vividness and controllability. The 
term vivid refers to images that are realistic, alive and 
believable. The more vivid the image, the more realistic it 
is. Many researchers have found that the more vivid the 
image is, the more of an effect the imagery will have on 
performance. Controllability is the term that is used to 
refer to the actual control of the images. Is the imager 
able to control the images or does he/she allow the images 
to extend beyond reality? For example, in a previous free 
throw study using imagery, some subjects found it difficult 
to control their images (Clark, 1960). 
Currently, there are few available means to measure 
vividness other than simply asking the subjects. Based on 
questionnaires, studies have shown that the more successful 
performers had images that were more vivid and believable. 
In a questionnaire administered to racquetball players, 
researchers found that the more skilled players used more 
vivid and realistic im~ges than the less successful ones 
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(Meyers, Cooke, Cullen & Liles, 1979). In a similar 
questionnaire given to skiers, Suinn (1983) found similar 
results; the advanced skiers had more vivid and clear images 
than the lesser ability ones. 
Marks (1977) reported that subjects who considered 
themselves as vivid imagers, based on self-reported 
measures, benefitted more from mental practice than poor 
imagers. In a similar study, subjects who described 
themselves as grood imagers improved more on a balancing 
task than lesse~r skilled imagers (Ryan & Simons, 1982) . It 
is apparent that subjects who have vivid and controlled 
images seem to benefit more from imagery than lesser skilled 
imagers (Denis, 1985). A study involving the effects of 
negative outconte imagery showed a significant difference in 
performance bet:ween positive and negative imagery groups 
(Woolfolk, Murphy, Gottesfeld & Aitken, 1985). From this 
study, the positive and negative images would relate to the 
controllability of the imagery. If a subject was unable to 
control hisjher images it may have a negative effect on 
their performance. 
One weaknE~ss that many of these studies have is a lack 
of quantitativE~ evidence. Much of the support for vividness 
and controllability has been derived through questionnaires 
which are self--reported by the subject. The validity and 
reliability of these questionnaires, as well as the subjects 
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ability to determine their imagery ability, is far from 
exact. Although there may be error in the self-report 
questionnaires, it appears evident that images that are more 
vivid and controlled would be more effective. Based on the 
overwhelming support and research for vivid and controlled 
images, it seems logical to conclude that these two factors 
play a significant role in overall imagery ability. Images 
that are both vivid and under control have been found to be 
most effective when employing imagery procedures. 
Therefore, it is important to.consider both factors when 
developing an imagery training program, especially when 
using imagery in research. Current research has been 
criticized for its lack of training subjects in imagery 
vividness and controllability (Smith, 1987). When using 
imagery in any scientific study, subjects should receive 
extensive training in regards to imagery vividness and 
controllability. 
MOTOR TASK ABILITY LEVEL AND IMAGERY 
The effects of imagery on different ability levels has 
been rather inconsistent. A majority of the research on 
imagery involving various task ability levels has 
demonstrated that experienced athletes may improve more from 
imagery than beginners without any experience (Corbin, 1967; 
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Egstrom, 1964; Feltz and Landers, 1983; Noel, 1980; 
Weinberg, 1982). It appears that subjects with experience 
are able to create images that are more vivid and controlled 
than novices, therefore benefitting more from the effects of 
imagery. In addition, inexperienced performers have an 
extremely difficult time creating images that they know 
nothing or very little about. The majority of research 
conducted on different ability groups has demonstrated this. 
A recent study involving high and low ability groups 
performing the tennis serve found that only the high ability 
players enhanced serving performance with imagery. The low 
ability players did not enhance their serving performance 
(Noel, 1980). Another study by Corbin (1967) involving a 
wand juggling task demonstrated that subjects with previous 
experience benefitted more from mental imagery than subjects 
with no experience. In their meta-analysis of sixty mental 
imagery studies, Feltz and Landers (1983) concluded that the 
effects of mental practice may be somewhat different at 
various stages of learning. Most of these studies concluded 
that experienced performers have already learned the motor 
sequence associated with the correct performance (Hecker & 
Kaczor, 1988). 
It appears that some experience with a particular motor 
skill is required before the effects of mental imagery can 
be noted. Without sufficient experience, the subject will 
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have a difficult time creating a vivid and accurate image of 
a successful performance. Another important aspect to 
consider here is the amount of cognitive demand a specific 
task has. If the task is high in cognitive demand, an 
intermediate skilled performer may learn more than an advanced 
performer, because the advanced performer already has an 
understanding of the cognitive aspects of the task. 
Many of the studies discussed in this summary have 
examined the effects of imagery on advanced performers 
compared to beginners. Since .beginners have no experience 
with the specific task, it is extremely difficult to create 
a vivid and accurate image. Therefore, since most beginners 
cannot create a realistic image, mental imagery would 
probably have little effect on their performance. What is 
needed are more studies that look at various ability levels 
such as interme~diate and expert. With a comparison of 
different ability levels, but with both abilities having 
some experience~ with the task, further insight and 
understanding c>f the effects of imagery on different ability 
levels would be made. 
An attempt: to assess the effects of mental practice on 
various ability levels was made by Clark (1960). In his 
study on free throw shooting, he included three different 
ability levels; a varsity, a junior varsity and a novice 
group8 Half of the subjects in each category received 
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physical practice and the other half received mental 
practice. He concluded that mental practice was almost as 
effective as physical practice with the varsity and junior 
varsity groups but was not as effective with the novices. 
These results support the premise that mental imagery is 
least effective with novices. 
RELAXATION IN COMBINATION WITH MENTAL IMAGERY 
It appears that a state of relaxation enhances the 
effects of mental imagery but research on the subject has 
not been consistent. Most imagery sessions are conducted 
when subjects are in a relaxed state because it is presumed 
that relaxation facilitates imagery by eliminating 
distracting thoughts and creating a more vivid image (Lang, 
1977). It seems logical that a relaxed state allows for a 
vivid and controlled imagery session. Most researchers have 
chose to use some form of relaxation prior to imagery simply 
because it makes sense. The majority of research conducted 
in this area has supported this premise, but a few have not. 
A recent study involving 42 subjects enrolled in self-
defense classes found that a relaxation/imagery condition 
produced significantly better performance results on a 
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karate skill than an arousal/imagery condition (Weinberg, 
seabourne, Jackson, 1987). In another study involving free 
throw shooting, Kolonay (1977) found that the combination of 
relaxation and imagery produced significantly greater 
improvement than relaxation or imagery alone (Smith, 1987). 
These studies support the premise that a relaxed state 
before imagery may enhance performance better than imagery 
alone. 
Although the majority of literature supports the idea 
that relaxation enhances imagery, there have been studies 
that have not found this to be true. Hamberger and Lohr 
(1980) examined the effects of relaxation training on 
controllability of images. They used physiological measures 
to assess relaxation and the Gordon test to measure 
controllability of imagery. They concluded that 
controllability is not influenced by relaxation (Hamberger & 
Lohr, 1980). In another study involving the tennis serve, 
researchers found that relaxation in combination with 
imagery did not produce significant changes in improvement 
over a control group (Noel, 1989). The results from these 
studies are not consistent with those previously discussed. 
Research on the effects of relaxation on imagery ability is 
equivocal but the overwhelming support in the literature and 
in practice is that a state of relaxation prior to imagery 
enhances performance greater than imagery alone. 
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CHAPTER 3 
METHODS AND PROCEDURES 
The purpose of this investigation was to determine the 
effects of imagery on free throw performance. The study 
included three treatment groups and a control group. Each 
group began with thirty subjects, rendering a total of 120 
subjects for the entire study. The three experimental 
groups received either physical practice, mental practice or 
a combination of both. A prettest and posttest was given to 
every subject: Each group had a total of five contact 
sessions with their specific treatment. After the 
conclusion of the fifth contact session, subjects were given 
a posttest to determine their amount of improvement in free 
throw performance based on the treatments. Statistical 
analysis of data included analysis of variance (ANOVA) , 
Repeated Measures Analysis, Analysis of Covariance (ANCOVA) 
and Multiple Comparisons for ANCOVA. 
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SUBJECTS 
Subjects for this study included 120 students enrolled 
in physical education activity classes at State University 
of New York, College at Brockport. The subjects ranging in 
age from 18 to 25, were drawn from four activity classes. 
Each class was first separated by gender, to ensure an 
accurate ratio of men to women, and then randomly assigned 
to one of the four groups. To ensure an adequate 
representation of all ability levels, two basketball classes 
(intermediate and beginning) and two racquetball classes 
were used. Before the study began, each subject was given a 
brief description of their responsibilities and was asked to 
sign a subject consent form. Subjects were not required to 
participates Therefore, they were volunteers with the right 
to withdraw at anytime. A detailed description of testing 
methods and procedures was submitted and approved by the 
College Institutional Review Board. All subjects were 
advised not to discuss the study with anyone until the 
research was completed. 
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RESEARCH DESIGN 
A pretest-posttest randomized group design was used. 
In this design subjects are randomly assigned to a group and 
all are given a prettest as well as a posttest. This type 
of design determines the amount of change produced by the 
various treatments. 
Group 1 
Group 2 
Group 3 
Group 4 
R 01 Tl 02 
R 03 T2 04 
R 05 T3 06 
R 07 08 
(Mental Practice) 
(Physical Practice) 
(Mental and Physical) 
(Control) 
The prettest and posttest were identical. Each subject was 
assigned to a specific basket. There were either one or two 
other people at the same basket depending on the class size. 
Subjects then proceeded to shoot 20 consecutive free throws. 
Subjects were instructed not to talk or assist in anyway 
during this time. On the day of the posttest, subjects went 
to the same basket that they were at for the prettest. 
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Subjects were then instructed to shoot 20 consecutive free 
throws in the same order. The number of successful free throws 
made out of the attempted 20 was recorded for every subjecto 
TREATMENT GROUPS 
GROUP 1 
Group number one received mental imagery training for each 
of the five contact sessions. The mental imagery included a 
combination of progressive relaxation and internal imagery 
The progressive relaxation method that was employed was a 
variation of the basic procedures (Bernstein & Borkovec, 
1973). During the first contact session, subjects were 
instructed on the proper techniques of relaxation and 
imagery (see Appendix D). All subjects used the relaxation 
procedures for seven muscle groups on the first day. The 
seven muscle groups that were used were the dominant arm, 
the nondominant arm, the facial muscles, the neck muscles, 
the chest and back muscles, the dominant leg, and the 
nondominant leg (see Appendix E). For the remaining four 
contact sessions, subjects used the relaxation procedures 
for four muscle groups since time was a limiting factor. 
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The four muscle~ groups that were used were the arms, the 
facial and nee~: muscles, the back and chest area, and the 
legs. Subjects were also instructed to practice their 
imagery skills once a night before they retired. Of course, 
there is no way of controlling this factor. The imagery 
sessions were conducted in a secluded and quiet martial arts 
room and they lasted for approximately five minutes. 
Aproximately five minutes of imagery has been found to be 
most effective (Twining, 1940). Because of the explanation 
and training involved, the first session was longer than 
five minutes (See Appendix E). 
GROUP 2 
The second group received physical practice of the free 
throw. Each subject in this group shot 20 consecutive free 
throws during E~ach of the five contact sessions. Subjects 
were instructed not to talk or assist one another in anyway 
during this time. In addition, subjects shot at the same 
basket each day. At no time throughout the study were 
subjects given any assistance or instruction on free throw 
shooting. During the first contact session, subjects were 
instructed not to shoot free throws outside of class which 
possibly could create an artifact in the study. 
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GROUP 3 
This experimental group received a combination of mental 
imagery and physical practice. Group three received the 
same mental imagery training as group one. In addition, 
they also shot twenty consecutive free throws during each of 
the five contact sessions. 
GROUP 4 
Group four was the control group. They did not receive any 
treatment that would help their free throw performance. 
Instead, this group watched a tape of .a college basketball 
game. To ensure they received no information in regards to 
free throw shooting, all the free throws were cut out of the 
tape. 
DATA COLLECTION PROCEDURES 
During the first day of the experiment, all subjects 
participated in the pretest and were randomly assigned to 
their treatment groups. The second day was the first 
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contact session with the groups. Each received their 
specific treatment for five contact sessions. The contact 
sessions lasted for approximately fifteen minutes. The 
sessions were divided into two parts. The first part of the 
session included relaxation and mental imagery. Group 
numbers one and three were assigned to the martial arts room 
while groups two and four remained in a classroom and 
watched the basketball game. The second part of the session 
was the physical practice. Groups two and three were in the 
gym shooting while groups one.and four watched the 
basketball game. 
PART 1 
Martial Arts (mental imagery) 
group 1 (MP) 
group 2 (MP+PP) 
Classroom (no treatment) 
group 2 (PP) 
group 4 (control) 
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PART 2 
Gym (physical practice) 
group 2 (PP) 
group 3 (MP+PP) 
Classroom (no treat) 
group 1 (MP) 
group 4 (control) 
On the final day of the study, the fifth contact session, 
each group received their specific treatment and then all 
subjects were brought back into the gym to conduct the 
posttest. At the conclusion of the posttest, all subjects 
recorded their number of successful free throws with the 
researcher. Subjects were then thanked for their 
participation and dismissed. 
TIME DIFFERENCES BETWEEEN CONTACT SESSIONS 
Due to the nature of activity class schedules, contact 
session intervals were not constant. Some classes met on 
Monday, Wednesday, and Friday while others met on Tuesday 
and Thursday. Therefore, the study was completed in two 
weeks for some classes while other classes took three weeks 
to complete the· five contact sessions. In addition, the 
time of day each class met was different. For example, some 
clases met in the morning while others did not meet until 
the afternoon. All contact sessions were conducted during 
the first fifteen minutes of each class period except for 
the intermediate basketball class. Since the researcher was 
using another collegue's class, it was only possible to 
conduct the study during the last fifteen minutes of the 
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class period. These small differences should not have 
significant effects on the study but they should be noted. 
DATA ANALYSIS 
Four statistical tools were used to analyze the data 
for this study. Analysis of Variance was first used to 
determine if there was any difference betweeen groups at the 
start of the study. A Repeated Measures Analysis was 
utilized to determine if there was any significant 
improvement differences between groups. A third analysis, 
Analysis of Co,rariance was performed to take into account 
the initial differences that existed among subjects before 
the study begins. It looks at differences in the posttest 
while covaring out initial differences. A final analysis of 
Multiple Comparison was utilized to determine the 
comparisons between groups. This statistical tool allowed 
the investigator to compare one group to another. 
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SUBJECT MORTALITY CONSIDERATIONS 
The loss of subjects is detrimental to any research 
study. Therefore, every effort to maintain subjects for 
this study was made. Subject mortality was fairly low 
because the subjects were all enrolled in physical education 
activity classes, thereby ensuring their attendance. It was 
not probable that all 120 subjects would be in class 
everyday for the five contact.sessions, therefore, a make-up 
session was included in the study. The make-up session was 
conducted in the same manner as the other ones. It included 
two parts just like the other contact.sessions. By having a 
make-up session, many subjects who were absent once, were 
able to continue with the study. This strategy helped 
protect against high subject mortality. If a subject was 
absent one or more times and was unable to make up the 
session, he/she -was dropped from the study and their results 
were not included in the data. 
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CHAPTER 4 
RESULTS AND DISCUSSION 
This study was concerned with the effects of mental 
imagery on free throw shooting. A pretest-posttest 
randomized group design was used with three treatment groups 
and a control group. The three experimental groups received 
either (1) mental practice, (2) physical practice, or (3) a 
combination of both mental and physical practice over five 
contact sessions. The primary purpose of the study was to 
determine if there was any significant difference in 
improvement specifically between the mental imagery group 
and the control group. A secondary purpose was to rank 
order the groups according to their amount of improvement. 
In this chapter, the results of the study will be 
presented and discussed briefly. Four statistical tools 
were used to analyze the data, viz., (1) Analysis of 
Variance (ANOVA), (2) Repeated Measures Analysis, (3) 
Analysis of Covariance (ANCOVA), and (4) Multiple 
Comparisons for ANCOVA. The statistical significance of 
all the following results was determined using the .05 
level. 
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1. ANALYSIS OF VARIANCE 
Analysis of variance (ANOVA) was used to determine if 
the four groups differed significantly on the pretest. A 
randomized group design should ensure that all groups are 
equal but for research purposes, ANOVA must be employed to 
determine if there are significant differences between 
groups at the start of the study. 
PRETEST 
GROUP 1 
GROUP 2 
GROUP 3 
GROUP 4 
ALL GROUPS 
TABLE 1 
ANALYSIS OF VARIANCE 
MEAN 
9.03 
8.50 
9.50 
9.89 
9.23 
STD. DEV .. 
3.83 
4.78 
4.88 
4.67 
4.52 
SUM OF SQUARES MEAN SQUARE 
MAIN EFFECTS 
GROUP 30.57 3 10.19 
43 
4.92 
CASES 
30 
28 
30 
28 
116 
SIG OF F 
.689 
The main effect of the groups was not statistically 
significant (.689), which indicates that the means of the 
groups were not different on the pretest (refer to Table 1). 
Since the groupe; were equal at the start of the study, any 
improvement recorded at the conclusion may be attributed to 
the specific treatment received. 
2. REPEATED MEl~SURES ANALYSIS 
A second analysis of the data was.performed by using a 
repeated measures design. This statistical tool was 
employed to analyze the effect of time (practice) on the 
groups. More specifically, the repeated measures analysis 
determines the :significance of improvement by time and group 
by time. 
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TABLE 2 
REPEATED MEASURES ANALYSIS 
SOURCE OF VARIATION 
WITHIN CELLS 
TIME 
GROUP BY TIME 
s.s 
224.85 
110.57 
30.92 
DF 
112 
1 
3 
M.S. 
2.00 
110.57 
10.31 
F SIG OF F 
55.07 
5.13 
.000 
. 002 
Time is significant as well as group by time (.000 and 
.002 respectively), indicating that not all groups 
benefitted equally from time (practice). The interaction 
of group .and time (practice) was significant at the .002 
level (refer to Table 2). Since all groups did not benefit 
equally from the practices, a further investigation was 
needed to determine the significance of improvement. Using 
the repeated measures design, the researcher was able to 
determine which groups significantly improved. 
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TABLE 3 
REPEATED MEASURES ANALYSIS BY GROUP 
GROUP 1 (MP) 
GROUP 2 (PP) 
GROUP 3 (PP+MP) 
GROUP 4 (-) 
F = 11.27 
F = 22.55 
F = 21.88 
F = 1.62 
SIG. OF F = .002* 
SIG. OF F = .000* 
SIG. OF F = .000* 
SIG. OF F = .213 
*Group had significant improvement 
from pre to post test 
Each of the three treatment groups had a significant 
improvement. The only group that did nc>t significantly 
improve from the pre to post test was the control group 
(refer to Table 3). 
3. ANALYSIS OF COVARIANCE 
The third statistical tool used to analyze the data 
was analysis of covariance which takes into account initial 
differences that exist among subjects bE~fore the study 
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begins. ANCOVA allows the investigator 1to look at 
differences in the posttest while covaring out initial 
differences in the pretest. ANCOVA enables the 
investigator to determine which groups b~enefitted the most 
from their treatment (refer to Table 4). 
MAIN EFFECT 
GROUP 
ADJUSTED SCORES 
TABLE 4 
ANALYSIS OF COVARIANC'E 
53.71 3 17.84 
SIG OF F 
5 .. 19 .002 
GROUP OBSERVED POSTTEST MEAN ADJ'USTED POSTTEST MEAN 
1 
2 
3 
4 
10.1 
10.57 
11.57 
10.21 
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10 .. 26 
11.18 
11.34 
9.67 
The adjust~ed means indicate the number of free throws 
made based on their specific treatment. From these 
results, a rank order of improvement is established among 
the groups (refer to Table 5). 
TABLE 5 
ORDER OF GROUP IMPROVEMENT 
RANK OF IMPROVEMENT ADJUSTED POSTTEST MEAN 
GROUP 3 (PP+MP) 
GROUP 2 (PP) 
GROUP 1 (M:P) 
GROUP 4 (-) 
4. MULTIPLE COMPARISONS FOR ANCOVA 
11.34 
11.18 
10.26 
9.67 
Multiple Comparisons for ANCOVA Analysis allows the 
researcher to compare one experimental group to another. 
For example, it~ answers the question, does group 1 
significantly improve more than group 2. It is a direct 
comparison bet"reen two groups. The Multiple Comparison 
method used in this study was the Schaffee method (refer to 
Table 6). 
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TABLE 6 
THE SCHAFFEE METHOD OF SIGNIJFICANCE 
df = k-1 4-1 = 3 
n-k 116 - 4 = 112 
cr (.05) = 2.68 F1 = 2.68(3) = 8.04 
Through the use of the Schaffee method of Multiple 
Comparison, an F prime value of 8.04 was established for 
the .05 level of significance. Any number equal to or 
greater than this value would be considered significantly 
different while any number less than it would not be (refer 
to Table 7). 
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TABLE 7 
MULTIPLE COMPARISONS FOR ANCOVA 
COMPARISON BETWEEN F VALUE 
GROUPS 
1 + 2 
1 + 3 
1 + 4 
2 + 3 
2 + 4 
3 + 4 
3.26 
4.43 
2.70 
.15 
10.58* 
12.83* 
*Significant difference between groups 
at the .05 level 
The results from the Multiple Comparisons for ANCOVA 
demonstrate two important findings. First, both the 
physical practice group and the combination of physical and 
mental practice group significantly improved over the 
control group. Second, the combination of physical and 
mental practice (Group 3 = l2e83 F value) produced a 
greater significance in improvement than the physical 
practice alone (Group 2 = 10.58). 
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GROUP MEANS 
Using group means, a graph recording pretest and 
posttest results exhibits the relative amount of 
improvement each group made over the fivE~ contact sessions 
(refer to Appendix F). By measuring the slope of the lines, 
this graph demonstrates that groups one, two and three 
improved more than group four, the contrc~l group. 
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SUMMARY OF STATISTICAL ANALYSIS OF DATA 
Each of the four statistical tools used in the 
analysis of the data for this study proved to be 
informative. First, analysis of variance, demonstrated 
that each of the four experimental groups did not differ 
significantly at the beginning of the study. The second, 
Repeated Measures Analysis showed that not all goups 
benefitted equally from the treatments. In addition, the 
analysis showed that three out of the four groups had a 
significant improvement from the pretest to the posttest. 
The mental pract:ice group, the physical practice group and 
the combination of mental and physical practice all 
produced statist:ically significant improvement over the 
five contact sessions. The only group that did not show 
statistical significant improvement was the control 
group. 
A third statistical tool, analysis of covariance, 
provided posttee;t results for each of the groups while 
covaring out any initial differences in the pretest. The 
adjusted means provide evidence that group 3 (MP+PP = 
11.34) was the most beneficial treatment with group 2 (PP) 
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as second best and group 1 (MP) as third best. 
A final statistical tool, multiple comparisons for 
ANCOVA, provided information in regards to group 
comparisons. The only significant differences in 
improvement between groups was groups 2 and 4 and groups 3 
and 4. The mental practice only group, did not show 
significant difference from the control group (Group 4). 
DISCUSSION.QF RESULTS 
The results of this study on mental imagery 
demonstrated that not all treatment groups benefitted 
equally. Analysis of covariance revealed that the 
combination of mental and physical practice produced the 
greatest amount of improvement with an adjusted mean of 
11.34. The second best treatment was group 2 which only 
had physical practice (11.18). The third best treatment 
for improving free throw shooting in this study was mental 
practice (Group 1), with an adjusted mean of 10.26. And 
finally, the control group was fourth with an adjusted 
posttest mean of 9.67 (refer to Table 5). These findings 
are consistent with other studies that have used four 
53 
experimental groups that reveal the same order of 
improvement (Corbin,l967; Denis, 1985; Richardson, 1967; 
McBride & Rothstein, 1979). 
A further investigation of multiple comparisons for 
ANCOVA compared the amount of improvement between groups. 
This analysis revealed that only physical practice (Group 
2) and the combination of physical and mental practice 
(Group 3) had a statistically significant improvement over 
the control group. Mental practice alone (Group 1) did not 
have a statistically significant improvement over the control 
group. The mental practice group, however, did improve 
more than the control group but showed no statistical 
significance. These results are consistent with a number 
of previous mental imagery studies which demonstrated no 
significant difference between a mental imagery group and a 
control group (Watters & Bourgon, 1988; Andre & Means, 
1986; Corbin, 1967; and Stebbins, 1967). 
In addition, these results are similar to the findings 
Corbin (1972) discovered when he prepared his review of 56 
studies. In his analysis, Corbin concluded that the 
studies were too inconclusive to predict facilitation of 
motor skill performance with mental practice. However, 
this study contradicts two other major reviews of mental 
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imagery research. Richardson (1967) concluded after his 
analysis, that mental practice is associated with improved 
performance. Also, Feltz and Landers (1983) determined 
mental imagery to be somewhat better than no practice at 
all. The current study demonstrated that the mental 
imagery group improved more than the control group, 
supporting Feltz and Landers (1983) (refer to Table 7). 
The results from this study on mental imagery are very 
informative. Since a sample of 120 subjects was used and 
only four subjects withdrew from the study, the power of 
the data is increased. However, several factors must be 
included in the discussion of the study. This study 
demonstrates the effects of mental practice on free throw 
performance. Although there was no statistically significant 
difference between the mental imagery group and the 
control, a definite trend was evident. It is possible that 
with more contact sessions, a significant finding would 
have emerged. With only five contact sessions in this 
study, subjects were limited in their exposure to mental 
imagery. In addition, the training for relaxation and 
mental imagery was very brief due to a time factor. Results 
may have been significant if subjects were trained more 
extensively and had more contact sessions. However, the 
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study demonstratled that group 3 (MP and PP) , which had a 
12.83 F value improved more than group 2 (PP), which had a 
10.58 F value (refer to Table 7). These results indicate 
that mental prac·tice in combination with physical practice 
enhances free throw shooting more than physical practice 
alone. 
Another factor that should be discussed is the 
consideration of imagery ability. This study did not 
attempt to measure the imagery ability of the subjects. 
Therefore, some subjects may have benefitted more than 
others from the mental imagery sessions because of their 
inherent ability$ Clark (1960), found that some subjects 
did not benefit at all from mental imagery because they 
were unable to control their images. Subjects in this 
study may have also been unable to effectively imagine the 
correct performance in their mind because of control 
factors. Since subject imagery ability was not considered, 
some subjects may have benefitted more than others. 
A second consideration that was not measured in this 
study but may have contributed to the results was the 
subjects' motor ability. A subject's previous ability to 
shoot free throvls may have affected the results of this 
study. Past studies have indicated that experienced 
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subjects benefit more from mental imagery than novices 
(Corbin, 1967; Egstrom, 1964; Feltz & Landers, 1983; 
Noel, 1980; and Weinberg, 1982). If, in fact, experienced 
subjects do gain more from mental imagery than novices, the 
results may have been affected. Subject randomization was 
utilized to eliminate this problem. In addition, analysis 
of variance revealed no significant differences between 
groups at the pretest, therefore, it can be assumed that 
all groups were relatively equal in ability at the start of 
the study. Although there were a variety of abilities 
among subjects in the study, the novices probably did not 
gain as much from the mental imagery as the more 
experienced subjects simply because they did not know what 
image was correct to visualize. It is difficult to see an 
image in your mind that you have no perceptual experience 
with. Therefore, subject ability should be considered in 
mental imagery research. 
A final issue that should be discussed is subject 
motivation. It was obvious throughout the study that some 
individuals were more motivated than others. Some 
subjects took the mental imagery very serious while others 
did not. It is difficult, as an investigator, to control 
subject motivation; therefore, every possible step prior 
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to the study should be taken to eliminate motivation 
problems. To eliminate motivational problems, subjects 
were randomly assigned to groups and told prior to the 
study to take it very seriously. They were also reminded 
that they were volunteer subjects and if at any time they 
were not able to be serious, they could leave. Although 
these precautions were taken, motivation levels still 
varied widely among subjects. 
Although the mental imagery group did not 
significantly improve over the.control group, a definite 
trend was emerging and with more extensive training and 
with more contact sessions, a significant effect may have 
been found. However, groups 2 (PP) and 3 (PP+MP) did 
demonstrate significant improvement over the control group, 
indicating that physical practice and the combination of 
physical and mental practice are effective treatments to 
improve free throw shooting. In addition, the combination 
of physical practice and mental practice is somewhat better 
than physical practice alone. Additional factors such as 
imagery ability, subject motor ability and subject 
motivation may have contributed to the results. 
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CHAPTER 5 
CONCLUSIONS AND RECOMMENDATIONS 
The purpose of this investigation was to determine the 
effects of mental imagery on free throw performance. The 
study included three treatment groups and a control group. 
Each group began with thirty randomly assigned subjects, 
rendering a total of 120 subjects for the entire study. 
Subject mortality was very low with only 4 subjects 
withdrawing from the study. The three experimental groups 
received either mental practice (Group 1), physical 
practice (Group 2), or a combination of mental and physical 
practice (Group 3). The fourth group was the control group 
and they watched a video that was not related to free throw 
shooting. A pretest was given to every subject and it 
consisted of shooting 20 consecutive free throws and 
recording the number made. Each group had a total of five 
contact sessions with their specific treatment. After the 
conclusion of the fifth contact session, subjects were 
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given a posttest (the same as the pretest~) to determine 
their amount of improvement in free thro"r shooting based on 
the treatment. 
Subjects in group 1 received mental practice which 
consisted of relaxation and mental imagery. After the 
initial training session, the mental practice sessions were 
approximately five minutes in length. Group 2 received 
physical practice which involved shootin9 20 consecutive 
free throws for each of the five contact sessions. The 
third group received a combination of mental and physical 
practice which consisted of shooting 20 consecutive free 
throws and participating in the mental iJmagery sessions. 
The fourth group was the control group and they simply 
watched a video that was not related to free throw 
shooting. 
Once the pretest and posttest results were recorded 
for each group, an analysis of the data was performed. It 
was hypothesized that the mental imagery group (Group 1) 
would improve more than the control group (Group 4). It 
was also hypothesized that the combination of physical and 
mental practice (Group 3) would facilitate the greatest 
amount of improvement with physical practice (Group 2) as 
second best and mental practice (Group 1) as the third best 
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treatment. In order to test these hypotheses, four 
statistical tools were utilized. The multiple comparisons 
for ANCOVA was used to calculate the relationship between 
the mental imagery group (Group 1) and the control group 
(Group 4). This analysis showed that the mental imagery 
group did not significantly improve more than the control 
group. Although it was not statistically significant, the 
mental imagery g·roup did produce more improvement than the 
control group. 
Analysis of covariance was utilized to determine which 
treatment group produced the greatest improvement. As 
hypothesized, the combination of physical and mental 
practice produce~d the greatest amount of improvement with 
physical practice as second best and mental practice as 
third best. 
The results; from this study reflect the importance of 
mental imagery in motor skill performance, specifically the 
basketball free ·throw. The mental imagery group did 
improve more than the control group, although it was not 
significant. In addition, the combination of mental and 
physical practice proved to be the best treatment for 
enhancing free throw shooting. Therefore, if teachers, 
coaches or athlE~tes are looking for an added advantage, the 
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combination of mental and physical practice may be the 
solution. 
CONCLUSIONS 
Based upon the results of this investigation, with 
regard to the stated hypothesis, the following conclusions 
have been made: 
(1) When compared to a control group, the mental 
imagery group did not significantly improve 
performance. 
(2) A combination of physical and mental practice 
produced the greatest amount of improvement with 
physical practice as second best and mental 
practice as third best. 
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RECOMMENDATIONS 
After the results and conclusions of this research 
investigation, the following recommendations for further 
research are suggested: 
(1) Further investigations involving more than five 
contact sessions. 
(2) Investigations that consider a subject's mental 
imagery ability, motor ability, and motivation 
level. 
(3) Further investigations that involves a formal 
training period for relaxation and mental 
imagery. 
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SUBJECT EXPLANATION AND INSTRUCTIONS 
My name is Lori Ansbach and I am a graduate assistant 
in physical education. currently, I am working on my 
masters thesis and I would like to use this class as part of 
my subject pool. 
You are here to participate in a scientific study 
looking at different techniques on free throw shooting. You 
are a volunteer subject and at anytime throughout the study, 
you have the right to withdraw. Your performance in this 
study and participation will not in any way affect your class 
grade. Also, individual data and personal information will 
be kept strictly confidential. 
The consent form which you are about to sign states 
that you understand that your participation is on a 
voluntary basis and if at anytime you wish to withdraw from 
the study, you have the right to do so. At no time during 
this study will you be at any physical or psychological 
risk; you will simply be asked to perform various free 
throw practice procedures for the next five class periods. 
Some of you will be assigned different activities throughout 
the study. 
This class will be randomly separated into four groups. 
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Each group will be performing various tasks associated with 
the free throw. At no time during the study should there be 
any discussion. It is requested that no one talk about the 
study. This means that the procedures of the study should 
not be talked about with other classmates, friends or 
professors until the research is completed. The study will 
take five consecutive class periods to complete. We will be 
conducting the study during the first fifteen minutes of each 
class period. It is most important during this time that 
you attend all sessions and not. discuss the study with 
others. 
Today, for the first day of the study, everyone will 
randomly be assigned to a group and shoot 20 consecutive 
free throws. Please keep an accurate count of the number of 
successful free throws you make out of the twenty because 
your results will be recorded~ 
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You are being asked to participate in a study that looks at various free thror.v 
techniques. The following infonnation is presented to yoo so that you can 
decide whether or not to participate as a volllllteer subject. 
1.. The study will take place during class time for five consecutive m2etings. 
2.. At no t:i.rre during the study will you be at any added risk. 
3. For your participation, you will not receive any ccrnpe.nsation other than 
knowing that you are part of a research study. · 
4. Your perfonn:mce during this study will in no way effect your class grade. 
If at anyt:i.rre during the study you wish to withdraw, yoo have the right to do so. 
6. All subject information will be kept strictly confidential. 
7" The class will be randanly assigned ·to four groups. Each group w:-\11 be 
perfonning various tasks assCX'iated with the free throw .. 
8. It is most important that no discussion atxJut free throw shooting or the 
study itself be attempted tmtil the conclusion of the project. 
You are being asked to make a decision whether or not to participate in this 
study. If you have carefully read the statEments above and agree eith the 
statanent below, please sign your full name in the spaces provided. Rerranber, 
you have the right to withdraw fran the study at any point. 
\\ 
\ 
\ 
-::-:;---::---:---~~=----------=- , having read and understood the informat:\_on 
to participate as a subject in this study.. \ 
I 
provided in this fonn, agree 
Signature of Subject Date 
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TO: 
FROM: A , /L 7- ~ ~ j)ri ,t-ft 1?:::: J-oseph R. Kandor tV n ...., 
Chair, Institutional Review Board 
RE: Project IRB # 
Your proposal entitled Z E/Ac f -fl 11U..J..J _;---;;ll'J' 
01 ·;,&-< ~w f-~w~ 
bas been reviewed by the IRB. Accordingly, you may proceed 
with the work as proposed and approved. 
Please contact the Chair, IRB immediately if: 
the project changes substant~ally, 
a subject is injured, 
the level of risk increases. 
Also, the following repo!ts are required as noted 
on the attached. 
cc: IRB members 
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EXPLANATION OF RELAXATION AND IMAGERY SESSIONS 
This part of your free throw training will include 
relaxation and mental imagery. The relaxation technique 
that we will be utilizing is a combination of progressive 
relaxation and modified progressive relaxation. The 
progressive relaxation consists of tensing and relaxing 
various muscle groups. During this time you should pay 
careful attention to the feelings associated with both 
tension and relaxation. The goal of progressive relaxation 
is to help you reduce muscle tension in your body. An 
example of this is when I ask you to tighten your arm. You 
will clench your fist, tighten your forearm and upper arm 
and feel the tension throughout your arm. It is important 
not to start before I say to. I will always begin with the 
word "Go".. Then when I say relax, release all the tension 
immediately and at'the same time. I want you to concentrate 
on the difference between tension and relaxation. We will 
continue this tightening and relaxing of muscles throughout 
the body. Once we have covered all the parts of the body, I 
-
will ask you to focus on the color light blue. From then 
on, you will associate the feeling of total relaxation with 
the color light blue. Then, in future relaxati0n sessions, 
I will ask you to focus on the color light blue and you will 
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be able to recall the feelings of relaxation. At no time 
should ther be any talking and if there is any disturbance 
in the room, try to forget about it and concentrate on my 
voice. The session will take approximate!~{ ten minutes. 
After the relaxation session, we will go right into the 
mental imagery part. Here, you will focu~ on imaging 
successful free throws. I want you to imagine yourself 
actually performing the shot. Your imaging will be from an 
internal perspective as if you are really doing it. I do 
not want you to see yourself a~ if you are on television. 
Instead, you will imagine your shooting as if you are on the 
free throw line itself. I want you to actually feel your 
body go through the motions of shooting. I want you to feel 
the bumps and ripples of the ball as the seams fit into your 
hands. In addition, try to make your images as vivid and 
realistic as possible. Make sure that you are concentrating 
only on free throw shooting, nothing else. Make your images 
as vivid and controlled as possible, maintaining the 
internal imagery perspective. 
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THE RELAXATION AND IMAGERY SESSION 
We will begin by having everyone lie down comfortably on 
their backs with their eyes closed. Rese~rch has found that 
the most relaxing position is with your arms down to the 
side about 3 inches away from your hips. You may choose 
this position or another one that is more comfortable for 
you. 
To begin the relaxation part of our imagery, I would like 
everyone to close their eyes and take two deep breaths, in 
and out, in and out. Now we will start with our dominant 
arm. I will ask you to tense the muscles in the right arm 
by making a fist and pushing down hard against the mat. 
O.K. "Go" (5 seconds).. You should be able to feel the 
tension, can you feel the tension? O.K. "relax" (15 
seconds). Let your arm simply relax. Can you feel the 
difference between the feelings of tension and the feelings 
of relaxation? Now we are going to move to our other arm. 
I want you to do the same procedures with this arm, o.k. 
"Go". Feel the tension mounting, mounting, mounting and 
"Relax''.. Note the difference between the tension and the 
relaxation.. Now we are going to tighten our facial muscles 
by "scrunching" our face up and creating as much tension as 
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possible. Ready, "Go", feel the tension, tighten that face 
and "relax". Feel the difference between the relaxation and 
the tension. Now we will move to our neck muscles. To 
create tension in these muscles you will try to pull your 
chin down toward your chest and at the same time, try to 
prevent it from actually touching the che~t.. 0. K.. "Go", 
feel the muscles shake in your neck as you try to pull it 
down toward your chest. And "relax", now feel the 
difference between the tension and the relaxation. Really 
pay close attention to how your.body is feE~ling. We are now 
going to progress down to our chest, back and abdominal 
muscles. I will ask you to take a deep brE~ath, hold it and 
try to pull your shoulder blades together. O.K., "go", can 
you feel the tension all throughout your mid-section? 
Really try to pull those shoulder blades together. And 
"relax".. Let all the tension leave your body as you feel 
the difference between relaxation and tension. Moving down 
the body, to your 'dominant leg, I want you to tighten it by 
pointing your toes as hard as you can while squeezing the 
muscles in your upper thigh .. O.K., "Go", point those toes 
and feel the tension generated throughout your entire leg. 
Now "Relax", feel the difference between t.he tension and 
relaxation. Now move to your nondominant leg. We will 
follow the same process of tightening and relaxing the 
muscles in the leg. Ready, "Go", point those toes and 
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ze those muscles. And "Relax", note the feeling of 
relaxation all throughout your leg. Now we are going to 
tense our entire body by pointing the toes, breathing in and 
holding it, "scrunching" the face, making a fist, and 
squeezing every possible muscle. Ready, nGo", tension, 
tension, tension, all throughout the body_. Feel the tension 
mounting, mounting, mounting and "relax". Now feel the 
difference between the feeling of relaxation and tension in 
your body. In this relaxed state, no tension should exist 
anywhere in your body. You should feel calm and relaxed. 
Now I will ask you to focus on the color light blue or the 
color of the sky. Associate this warm color with the feeling 
of total relaxation. Actually see the color light blue and 
feel your body relax. Now that you are totally relaxed, we 
will continue with our imagery session. 
NOTE: Each muscle group was done two times. For example, 
with the dominant a1.--m we would go through the tightening and 
relaxing of the muscle twice before we progressed on to the 
next muscle group. At the conclusion of the relaxation 
session, I each subject to tighten and relax their 
entire body only once. 
Feel yourself standing on the free throw line. Look down 
and see your feet next to the line, one foot slightly ahead 
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of the other. Your knees are slightly bent. Look up and 
see the basket your ball is going to go through. Now feel 
yourself picking up the ball, actually feel the ball in your 
hands. Place the ball in shooting position and look back up 
at your target. Feel the ball leave your hand as you flick 
your wrist on the follow through. Now watch the backspin of 
the ball as it travels in the air. See the ball heading 
straight for the target and watch it as it goes through the 
net. Now concentrate on that feeling of success when your 
ball goes into the basket. For the next two minutes, I want 
you to see and feel yourself shooting successful free throws. 
Recall every feeling of shooting when you are imaging. Make 
your images as vivid and real as possible. I want you to 
feel and see every free throw go into the basket. O.K., 
begin imaging on your own for the next two minutes. Now 
that you have imagined shooting successful free throws, I am 
going to count backwards from four to one and on the count 
of four you will begin to move and on the count of one, you 
will open your eyes feeling calm an rel , just as if you 
had a brief nap. 4, 3, 2, 1. 
You are to practice relaxation and imagery on your own each 
night before you go to bed. Try to imagine f 
shooting successful free 
perspective. 
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FDR 
PRETEST AND POSTIEST SCORES 
.• 5 
.0.0-. 
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.9.5 
.. ___ , __ (Pp) __ 2 
PRETEST POSITEST 
MEANS: GROUP PRETEST- POSITEST 
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